ISSN 1648-6897
JOURNAL OF ENVIRONMENTAL ENGINEERING
AND LANDSCAPE MANAGEMENT

http:/www.vtu.lt/english/editions

2004, Vol XII, No 1, 6370

TESTING ON NOISE LEVEL PREVAILING AT MOTOR VEHICLE PARKING LOTS
AND NUMERAL SIMULATION OF ITS DISPERSION

Pranas Baltrénas, Dainius Kazlauskas, Egidijus Petraitis

Dept of Environmental Protection, Vilnius Gediminas Technical University,
Saulétekio al. 11, LT-10223 Vilnius-40, Lithuania
E-mail: dakaz@ap.vtu.lt

Received 25 Sept 2003, accepted 24 Oct 2003

Abstract. In Vilnius and in other bigger towns the noise generated by mobile sources accounts for up to 90 % of the
total noise level in a town. A high noise level is detected at motor vehicle parking lots. To measure this noise level,
testing was carried out at guarded parking lots which were divided into certain types. One lot of each type was chosen
for testing. The number of measuring spots was conditioned by the size of a lot. The data obtained during testing reveal
that the highest noise level is generated not at a parking lot but on a nearby street. Such conclusions are proved by the
results of testing carried out at a parking lot on C. Sugihara street. Although this lot parks over 100 vehicles, the
equivalent noise level is 47 dBA. Basing on the testing data, the numeral simulation of the noise dispersion in areas in
the vicinity of parking lots has been run with the help of the numeral simulation software IMMI.
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1. Introduction

The number of vehicles has been continually grow-
ing in Lithuania. Unfortunately, the number of vehicles
older than 10 years has also been growing. The devel-
opment of motor transport causes pollution increase in
air, water and soil as well as physical pollution of the
environment: noise and electromagnetic field.

Extremely huge impact of motor transport on the
environment is seen in the main places of its concentra-
tion, 1 e at big crossroads and at major parking lots [1].
Due to the increasingly growing number of cars, the
issues of car parking and guarding will need a more
effective solution.

The motorization level that is annually growing
poses an increasing problem related to car parking. This
problem is especially relevant for those who work and
live in the central part of Vilnius. People living in resi-
dential areas encounter the problem of car guarding
which could be solved by guarded parking lots and ga-
rages. The following main types of parking lots may be
singled out:

Parking lots built close to public buildings and
public institutions. Their aim is to service the flow of
temporally coming customers and employees. Parking
of cars on these lots usually is rather short and an ac-
tive motion of cars is seen. They usually are small lots
for a small number of cars at the side of the street.

Parking lots built near major supermarkets. They
are likely to be the biggest parking lots that simulta-
neously may park more than 1000 cars. Movement of
cars is intensive on them. An especially active move-
ment is seen on rush hours, when most comers to super-
markets finish their work, and on weekends. Cars are
parked on these lots for an hour at longest. It should be
emphasized that the traffic of cargo transport bringing
goods is also going on close to parking lots at super-
markets. Buses may also be parked there.

Garages. 1t is an enclosure or a building for keep-
ing and technical maintenance of motor vehicles. It can
be of general or specialized purpose: for cars, buses,
special purpose motor vehicles. The most common pur-
pose of a garage is parking of a car when it is not main-
tained. Two main types of garages may be singled out:
of metal, of brick, underground, multi-storey. Some time
ago, metal and brick garages were most popular. Now
metal garages are refused, as they occupy the area that
is needed for urban development and disintegrate the
landscape. Brick garages are built in the vicinity of resi-
dential buildings. Recently, multi-storey and underground
garages are being built, which will help to solve the prob-
lems of car parking in Vilnius. It is intended that em-
ployees and visitors of institutions located downtown will
park their cars there.

Parking lots in the vicinity of blocks of flats. When
building parking lots near blocks of flats, it is necessary
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to consider the fact that they may be used not only for
a long-term parking but also should be available for tem-
porarily coming visitors and special transport (emergency
services, cargo transportation, garbage disposal). Those
residents who keep their cars in outlaying garages or
guarded parking lots could also use these lots on a tem-
poral basis.

Guarded car-parking lots. Motor vehicles may be
parked on this type of parking lots for several hours and
even for several days. Usually these lots are surrounded
by a metal or brick fence, and motor vehicles are guarded
for 24 hours.

Sound tests have been carried out at guarded park-
ing lots.

Parking lots are the main places of motor vehicle
collection in Vilnius. They park 50 to 2000 motor ve-
hicles. Naturally, such a great number of vehicles is
another source of environmental pollution [2]. Thus, it
is essential to find out the level of noise generated at
such motor vehicle parking lots as well as to define the
impact of such lots on the total background noise level
of Vilnius. Specific tests have revealed the real impact
of parking lots on physical pollution of the environment.

The aim of this paper is to find out the noise level
at parking lots and, basing on the results obtained, to
perform numeral simulation of the change in the addi-
tional noise level with the help of the numeral simula-
tion software IMMI.

2. Testing methods

Analysing the network of guarded parking lots in
Vilnius, all of them were divided into several catego-
ries. Such a categorization was based on several crite-
ria: the lot size and diversity of vehicles parked. The
aim of such a division was to find out the noise level
prevailing at parking lots of different size:

+ parking lots with less than 100 places for parking;
» parking lots with 101 to 500 places for parking;
+ parking lots for light and heavy vehicle parking.

The description of parking lots goes together with
the description of surrounding areas. Due regard has been
paid to what purpose buildings are located close to the
lots, the distance to the lots, local relief, heavy traffic
streets in close vicinity, other sources of physical pollu-
tion (plants, fuel stations, airports, etc).

Noise-measuring spots have been chosen at the park-
ing lots taking into consideration several factors. First
of all, the size of a lot has been taken into consider-
ation. When a lot is designed for not more than 100
vehicles, it is enough to measure the noise generated in
the centre of the lot and at measuring spots at a distance
of 1 m from the lot. However, to obtain higher-preci-
sion measurements of the prevailing noise level for big-
ger parking lots (for more than two hundred vehicles),
such a number of spots for measuring acoustic noise at
such lots is not sufficient. In the course of measuring,
additional measuring spots are set within the area of a

parking lot. One measuring spot is set in the centre of a
lot; other four spots are set on the diagonals joining the
corners of a lot. Each of the other 4 measuring spots is
set at a distance of 1 metre from the lot. One measuring
spot is set near the entrance to a lot, as the heaviest
traffic of motor vehicles to be parked is seen there.
Carrying out measuring at parking lots intended for more
than 1000 vehicles, more measuring spots should be set.
To this end, a certain “grid” is formed with measuring
spots set on its junctions. The size of the “grid” meshes
is chosen taking into consideration the peculiarities of
the local relief, dimensions of a lot, the number of places
for parking and other features typical of each parking
lot. The distance between measuring spots should not
exceed 25 metres.

Taking into consideration the impact of noise gen-
erated by a parking lot on the environment, more mea-
suring spots may be set. It is of the most importance to
find out the noise level at residential dwellings located
in the vicinity of guarded parking lots. To that end,
measuring spots at a distance of not more than several
metres from a dwelling are set. In areas close to resi-
dential dwellings, hospitals, schools noise is measured
at least at three spots located at a distance of 1-2 m
from the wall of a building, at a height of 1,2-1,5 m of
the area surface [3]. Measuring is carried out in accor-
dance with the methods set in ISO 96-1. It is also es-
sential to take into consideration the level of transport-
generated noise within a building. That level is calcu-
lated with the help of formulas. It is very important to
carry out such type of calculations at the lots located in
the vicinity of hospitals, educational institutions for chil-
dren and other institutions for special purposes [4].

Levels of acoustic noise are measured using noise
detector of Class 10 or 2 containing internal or external
filters with 1/1 octave band [5]. Devices are calibrated
before and after noise measuring. If calibration results
differ by more than 2 dB, the noise measuring should
be repeated. The acoustic noise at parking lots is mea-
sured with the help of noise and vibration detector VSV —
003 M2.

The noise level at measuring spots was measured 3
times with the intervals of half an hour. The noise level
was measured according to characteristics A, as it best
suits low-intensity sounds (20-55 dB). It imitates the
curve of sensitivity of human hearing under practically
recorded noise levels generated by transport and indus-
trial objects [6]. It is often given as dBA. The noise
level was also set in the octave band, taking into ac-
count different frequencies of noise.

With regard to time, transport noise is unstable. An
equivalent level of sound is set for its measuring. For
that, the sound level L, (dBA) is measured at different
moments of time. An equivalent sound level is calcu-
lated with the help of the following formula [7]:

0L
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where: T — average values of measured noise in time.

Noise level measuring is carried out holding an
amplifier BPM-101 with a capsule attached to it in an
outstretched hand [8]. The amplifier may be turned to
the noise generator. The noise detector transforms sound
and mechanical oscillation of the object being tested into
proportional electrical impulses which are measured and
given in a scale.

Analysing the noise at guarded parking facilities of
Vilnius, not all of them have been tested. One lot of
each type has been chosen for testing, presuming that
the same environmental pollution is detected at other
lots of the same type.

The noise tests at parking lots located near
Architekty and Ateities streets were carried out on work-
ing hours, from 6:30 a.m. to 8:30 a.m. and from 4:00
p-m. to 8:00 p.m. in December 2002. These hours have
been chosen for measuring, as precisely on at that time
the heaviest traffic of motor vehicles is seen at guarded
parking lots. During an hour on the average 10 vehicles
left the lot, while during the remaining time the number
of the cars entering or leaving the area of the lot was
only 30.

Differently from the above-described lots, the noise
level at the parking lot located near C. Sugihara street
was measured on working hours from 6:00 a.m. to 8:00
p-m. Such a time of measuring has been chosen to find
out the dependence of the noise level at the lot on the
time of the day. At first, the same as in previously de-
scribed lots, noise tests at all the measuring spots were
carried out on working days from 6:30 a.m. to 8.30 a.m.
and from 4:00 p.m. to 8:00 p.m. in January 2003. The
measuring has been carried out following the require-
ments provided in HN:33-2001.

3. Testing results

A guarded parking lot for up to 101 vehicles lo-
cated on Architekty street has been chosen for noise test-
ing. The choice of this lot has been influenced by sev-
eral factors: the position of the lot in the city, residen-
tial dwellings close to the area of the lot, and a quiet
street (Architekty str). The tests carried out at this lot
give the best reflection of the acoustic noise level gen-
erated only at parking lots. There are no other sources
generating a loud noise close to the street. On the north-
ern side, a 12-storey residential dwelling is located at a
distance of 10 metres from the street. On the eastern
side, a grove is just next to the lot. On the southern
side, a 12-storey residential dwelling is located at a dis-
tance of 20 m from the lot. On the western side, a grove
and a 5-storey residential dwelling are located; the dwell-
ing is at a distance of 60 m from the lot. This dwelling
is separated from the lot by Architekty street. On the
side of Architekty street, some part of the lot is planted
with deciduous trees.

The noise level at this lot has been measured at
5 spots. Such a number of spots has been conditioned

by the size of the lot. The spots have been chosen as
follows: measuring spot 1 — in the centre of the lot, other
ones — at a distance of 1 metre from the boundaries of
the lot (Fig 1).

Fig 1. Layout of noise measuring spots at the parking lot
on Architekty street: 1 — in the centre of the lot, 2-5 — at
a distance of 1 m from the lot

The equivalent noise level at the spots of measur-
ing differs only by 2-3 dB(A) and on the average is
47 dB(A). The lowest noise level has been recorded at
the measuring spot 4 which is furthermost from
Architekty street and closest to the grove. The highest
noise level has been recorded at the measuring spot lo-
cated close to the street. An entrance to the parking lot
is located close to this spot of measuring. The distribu-
tion of the noise level, measured at this spot, on the
octave band is presented in Fig 2. According to the data
given in Fig 2, it is seen that the noise level in the whole
octave band does not exceed the permitted noise level
for the areas of residential dwellings provided in the
Hygiene Norm HN:33-2001.
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Fig 2. Distribution of the noise level recorded at the park-
ing lot on Architekty street in the band of different fre-
quencies
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A guarded parking lot located on the crossing of
Ateities street and L. Gira street has been chosen for
testing lots intended for parking light and heavy motor
vehicles. On the northern side of the lot, a 5-storey resi-
dential dwelling is at a distance of 20 metres. Close to
the lot trees are planted. On the eastern side, adminis-
trative buildings are situated just next to the boundary
of the lot. On the southern side, Ateities street and fur-
ther a grove are situated. On the south-western side, a
school is located at a distance of 150 metres. On the
western and north-western side, L. Gira street is situ-
ated next to the boundary of the lot, and multi-storey
residential dwellings are located at a distance of 40
metres, and private residential houses are located fur-
ther to the north-west. This lot also parks cargo and spe-
cial transport. The southern part of the lot is intended
for this type of transport and it covers one third of the
total area.

The noise level at this lot has been measured at
9 spots. Such a selection of measuring spots has been
conditioned by the size of the lot. The spots have been
selected in the following order: measuring spot 5 — in
the centre of the lot; measuring spots 2, 3, 7, 8 — within
the area of the lot, and the remaining spots — at a dis-
tance of 1 metre from the lot (Fig 3).

At the spot located in the centre of the lot, the
equivalent noise level of 66 dBA has been recorded. A
similar equivalent noise level has been recorded at spots
2, 3, 8, 1. There the measured equivalent noise level in
the centre of the lot differs by 1-2 dBA. Fig 4 shows
the distribution of the noise level of these spots on the
octave band.

These spots are independent of the total surround-
ing noise level to the highest extent: spots 5, 2, 3 are in
the centre of the lot and at a distance of 30—50 metres
from L. Gira street; measuring spot 8, although close to

- -
.
] = ‘
m
% g
S 3
2

Fig 3. Layout of noise measuring spots at the parking lot
on Ateities street: 5 — in the centre of the lot, 2, 3, 7, 8 —
within the lot, 1, 4, 6, 9 — at a distance of 1 m from the
lot
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Fig 4. Distribution of the noise level recorded at the park-
ing lot on Ateities street in the band of different frequen-
cies

the entrance to the lot, is at a distance of 40 metres
from Ateities street; spot 1, close to the lot, is at a dis-
tance of 50 metres from L. Gira street. The lowest level
of noise has been recorded at spot 6 which is at the
longest distance from L. Gira street and Ateities street.
No wonder that the highest level of the equivalent noise
has been recorded at measuring spots 4 and 9. These
spots are located at a distance of 3 metres from the
streets. The level of noise permitted by the Hygiene
Norm is exceeded at all the measuring spots. The high-
est overrun is detected on 250 and 8000 Hz octave bands.
There the permitted noise level is exceeded by 17-20 dB,
while on the octave bands — by 7-15 dB.

It should be noted that a high maximum noise
level has been recorded at this lot. At measuring spots
7, 8 and 9 it is 93, 93 and 96 dBA, respectively. Such a
high noise level was recorded at the moment of starting
the engines of cargo vehicles. These measuring spots
were situated in the area of the lot intended for cargo
and special-purpose transport. Parking of these motor
vehicles conditioned a higher maximum level of noise
and had an impact on the total equivalent noise level all
over the parking lot.

Analysing the noise level at the parking lots for
more than 101 motor vehicles, the parking lot located
on C. Sugihara street intended for 300 vehicles has been
chosen. The lot and its approaches are surrounded by
trees, no buildings are close to the lot. The area of the
lot is divided into two parts: during testing half of the
lot was occupied by the motor vehicles of the company
AB “Vilniaus duona” (almost 100 vehicles), the rest area
was occupied by light cars. Noise measuring has been
carried out only in the part of the lot occupied by cars,
as no traffic of motor vehicles was seen in the other
part of the lot.

Measuring has been carried out at 8 spots. Such
a choice of spots has been conditioned by the size of
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the lot. The spots have been chosen in the following
order: measuring spot 5 — in the centre of the lot, mea-
suring spots 2, 3, 7, 8 — within the area of the lot, and
the remaining ones — at a distance of 1 metre from the
boundaries of the lot. On the southern side of the lot,
the noise level has not been measured, as it is the area
of the lot intended for guarding the motor vehicles of
AB “Vilniaus duona” (Fig 5).

Fig 5. Layout of noise measuring spots at the guarded
parking lot on C. Sugihara street: 5 — in the centre of the
lot; 2, 3, 7, 8 — within the lot, 1, 4, 6 — at a distance of
1 metre from the area of the lot

The equivalent noise level at the measuring spots
differs only by 2-3 dBA and on the average is equal to
47 dBA. Fig 6 illustrates the distribution of the noise
level recorded at the measuring spots on the octave band.

The highest noise level has been recorded at mea-
suring spot 7. There the equivalent noise level is 50 dBA.
The noise level is the highest at this spot due to the fact
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Fig 6. Distribution of the noise level recorded at the park-
ing lot on C. Sugihara street in the band of different fre-
quencies

that spot 7 is situated close to the entrance to the lot.
All the coming or leaving motor vehicles pass that spot.
It has been noticed that the further is the measuring spot
away from the entrance to the lot, the lower acoustic
noise level is recorded. The lowest noise level has been
recorded at measuring spot 3. This spot is furthermost
from the entrance to the lot and the equivalent noise
level at it is 46 dBA. These data allow concluding that
the equivalent noise level at the parking lot on
C. Sugihara street does not exceed the noise level per-
mitted by the Hygiene Norm HN:33-2001.

To find out the dependence of the noise level at
the lot on the time of the day, the noise measuring at
spot 2 was carried out on working days from 6:00 a.m.
to 8:00 p.m., measuring every half of an hour. This
measuring spot has been chosen due to the fact that the
highest level of the equivalent noise level has been de-
tected at it.

The noise level within the area of the parking lot
starts going up from 6:00 a.m. and the highest noise
level is recorded at 7:30 a.m. Then the noise level starts
gradually going down and at 10:00 a.m. it reaches
17 dBA. Before 2:00 p.m. the noise level hardly changes.
From 2:30 p.m. the noise level starts going up. The
maximum noise level is recorded at about 5:00 p.m.
(51 dBA). By 8:00 p.m. the noise level is gradually go-
ing down to 17 dBA.

These measurements prove the previous presump-
tion that the highest noise level is recorded at the park-
ing lot during the period of the heaviest traffic on it
(from 6:30 a.m. to 9:00 a.m. and from 3:30 p.m. to 6:30
p.m.). That is the time when most of drivers go to or
return from work. Besides, the time given shows that it
is not reasonable to carry out testing at guarded parking
lots from 10:00 a.m. to 3:00 p.m., as the traffic during
that period is very low and does not generate a loud
acoustic noise.

4. Simulation of noise dispersion

Simulation of the dispersion of acoustic noise in
the areas close to the parking lots of Vilnius has been
carried out with the help of the software IMMI. The
software is designed for numeral simulation of noise
generated by different types of noise sources (motor
vehicles, railway, industry, airports). It applies calcula-
tions based on ISO 9613. Besides, it may make calcula-
tions basing on the national standards of more than
twenty countries. This software simulates noise disper-
sion in the environment taking into account meteoro-
logical conditions, relief, and artificial and natural ob-
stacles. The results are presented graphically in the form
of noise maps. The results can also be presented on a
detailed result sheet [9].

Working with this software, first of all the initial
data should be entered. The initial data are the follow-
ing:

* a detailed map of the location being tested in 3D
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format which shows the buildings surrounding the
area and their height, also the green zones and the
average height of prevailing plants, the relief rough-
ness, natural and artificial obstacles;

* noise sources; in the case of tests carried out it gives
the measured equivalent noise levels at the measur-
ing spots of the parking lot, the noise levels of
nearby streets and crossings, the traffic-lights lo-
cated close to the noise source of another type;

* meteorological conditions (wind speed, temperature,
air humidity);

+ coefficients of absorption reflection from obstacles.
When the initial data is entered, calculations are

made. Applying IMMI, the noise level at a measuring
spot located at a certain distance from a noise source is
calculated with the help of the following formula [10]
L,(DW) =L, -4, 2)
where L, — level of noise generated by the noise source
(dB), 4 — decrease in the noise level occurring when
noise is spreading from the noise source to the measur-
ing spot (dB).
The value 4 from formula 1 is calculated with
the help of the following formula:

A4 = Adiv + Aatm + Agr + Abar +4 misc (3)
where 4, — the decrease in the noise level due to the
distance (dB). It is calculated as follows:

Ay, = [20lg(did) + 117, 4)
where d — distance between the noise source and the
measuring spot (m), d, — directive distance (1 m).

A,,, — decrease in the noise level due to athmos-
phere absorption with the noise spreading within the
distance d. It is calculated as follows:

A, = o -d/1000 , (5)
where o — atmosphere absorption coefficient (dB/km).
It is chosen from the tables. This coefficient depends on
the noise frequency, air temperature, air humidity and
hardly depends on the atmospheric pressure.

Agr — decrease in the noise level due to the surface
effect (dB). This decrease occurs when the sound wave
is reflected or absorbed on the terrain. It depends on the
relief of the location and on the type of the terrain.

A, — decrease in the noise level due to the ob-
stacles on the way of wave spreading. It depends on the
geometric characteristics of the obstacle and their sur-
face peculiarities.

A . — decrease in the noise level caused by other
effects, namely, in an area planted with bushes or trees,
residential areas, in an area of a plant encountered on
the way of wave spreading.

With the help of IMMI, calculations of the noise
level applying the above formulas can be made all over
the area tested or at a specific spot of that area. Be-
sides, the noise level could be calculated at a different
time of the day. To find out the noise level at a specific
spot, a noise recipient should be put at that spot [11].
After calculations are made, a detailed report on the noise
level at that spot will be given.

The results are presented graphically in the form of
a noise level map. Zones of different noise levels are
presented in different colours. The noise map is drawn
only in the system of xy coordinates. In the system of
xyz coordinates only the relief of the area tested and the
buildings on that area are given.

During simulation not only the noise level gener-
ated at a parking lot is taken into account but also the
acoustic noise generated on nearby streets. During simu-
lation the same conditions as those during measuring
were taken. During simulation the relief of the surround-
ing area and the height of nearby buildings were given;
besides, the impact of the nearby green zones was taken
into account.

The map of the noise level distribution at the park-
ing lot on Architekty street resulting from the numeral
simulation is presented in Fig 7.

Noise
pressure level
dBA

Fig 7. Results of the simulation of noise dispersion at the
parking lot on Architekty street

It is obvious from Fig 7 that most of the noise on
the area tested comes from the nearby Architekty street.
This part of the lot is denoted by a brown colour which
corresponds to the noise level of 50-55 dBA. In the part
of the lot close to the grove the noise level reaches only
about 45-50 dBA. It is obvious that the green “patch”
on the map close to the lot means that the noise level in
that area is only 4045 dBA. Such a decrease in the
noise level could be explained by the fact that this area
is lower than the total area of the parking lot. Receding
from the boundaries of the lot, the noise level is de-
creasing: at a distance of 15 metres from the lot the
noise is only 40—45 dBA. The noise level obtained in
the area of the lot during numeral simulation corresponds
to the noise level obtained during measuring. During
measuring the noise level recorded at the spots located
closer to the street was 49-50 dBA, on other spots it
was 47-45 dBA. The equivalent noise level regulated
by hygiene norms is exceeded only close to the street.
Fig 7 clearly illustrates the zones of the noise shadow
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Fig 8. Results of the simulation of noise dispersion at the
parking lot on Ateities street

occurring due to buildings. Behind the houses, built on
the western side of the area being tested which are at a
distance of 100 metres from the lot, the noise level is
only 35 dBA. This is because buildings screen the noise.
Behind the buildings, dimensions of which are not suf-
ficient for noise screening, the noise level is only 40—
35 dBA. The grove situated behind the area of the lot
also has an impact on the noise decrease.

The results of the numeral simulation of the noise
level at the parking lot on Ateities street are illustrated
in Fig 8.

From the data of Fig 8 it is evident that the noise
level is higher than the equivalent noise level permitted
by the Hygiene Norm which in a residential environ-
ment should not exceed 55 dBA. Almost the whole tested
area is covered with colours denoting the noise level of
not less than 55 dBA. The highest noise level has been
recorded in the part of the lot located close to the cross-
ing of two heavy traffic streets. There the noise level is
65-70 dBA. In the remaining part of the lot the noise
level is 60-65 dBA. Receding from the area of the lot,
the noise level goes down: on the western side of the
area tested — approximately 100 metres away form the
boundary of the lot — it is 60—-65 dBA, on the northern
side of the area tested — approximately 20 metres away
from the area of the lot — it is 55-60 dBA, and in the
southern part of the lot the limit of 60—65 dBA is reached
only at a distance of 200 metres due to the crossing of
two heavy traffic streets. Such results of numeral simu-
lation correspond to the data of testing. In the part of
the parking lot close to the crossing the measured noise
level is 67-71 dBA. The permitted noise level is ex-
ceeded there due to the crossing of two heavy traffic
streets. In areas close to residential dwellings the noise
level exceeds that permitted by hygiene norms by 10—
15 dBA. An acoustic comfort is reached only in the
zones of an acoustic shadow which gets formed behind

Noise pressure
level
dBA

>..-35
>35-40
>40-45
>45-50
>50-55
»55-60

The parking lot

>60-65
>65-70
>70-75
>75-80

>80-..

Fig 9. Results of the simulation of noise dispersion at the
parking lot on C. Sugihara street

buildings. The noise map shows that in these zones the
noise level is 45-55 dBA. The noise level goes down
receding from the noisy crossing. To obtain on acoustic
comfort, it is necessary to take specific measures for
noise level reduction. The noise generated at the park-
ing lot has a rather insignificant impact on the total noise
level of this area.

The results of the numeral simulation of the noise
level carried out at the parking lot on C. Sugihara street
are presented in Fig 9.

Fig 9 shows that traffic on C. Sugihara street pass-
ing close to the lot is not heavy (on the average 5-10
motor vehicles per hour); however, the highest noise
level is recorded exactly in the area close to the street
but not at the parking lot. In this part of the area the
noise level is 45-55 dBA. In the whole area of the park-
ing lot the noise level is 40-45 dBA. Several yellow
patches seen in the area of the parking lot denote the
noise level of 45-50 dBA. At these spots the noise level
was the highest during testing. Receding from the area
of the lot the noise level goes down to 35-40 dBA. Such
a noise level is achieved at a distance of 50 metres in
all directions. The noise level at the parking lot does
not exceed the noise level permitted by the Hygiene
Norm. This is due to the fact that the parking lot is
situated in a remote place, away from busy streets. Only
1015 motor vehicles per hour pass C. Sugihara street.
The noise generated by the vehicles parked on the lot
has a little impact on the background noise level of sur-
rounding areas.

5. Conclusions

1.The noise generated by the motor vehicles parked
on parking lots does not have any significant impact on
the background noise prevailing in the area. As the park-
ing lot on C. Sugihara street is away from busy streets,
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the noise level recorded at this lot is the best reflection
of the noise level generated only by the vehicles kept
on the lot, and this level does not exceed the level per-
mitted by the Hygiene Norm.

2.The noise level at the parking lots tested is con-
ditioned by the noise level coming from nearby streets.
A higher noise level is recorded at the measuring spots
that are at the closest distance from streets.

3.The highest noise level prevails in the area of the
lot from 6 a.m. to 8 a.m. and from 5 p.m. to 8 p.m., as
at that time the traffic of motor vehicles is the heaviest
on the lot. At this time of the day the noise level re-
corded at the lot on C. Sugihara street is on the average
equal to 47 dBA, and during the rest of the day it is
lower by 15-20 dBA.

4. At parking lots located close to busy streets the
prevailing noise level exceeds the permitted noise level.
At the parking lot on Ateities street the noise level re-
corded exceeds the noise level permitted by the Hygiene
Norm HN 33:2001 by 5-10 dBA.

5.The simulation of noise dispersion carried out
with the help of the software IMMI has proved the re-
sults obtained during measuring. The noise levels marked
on the noise map of the parking lots tested correspond
to the noise levels recorded during measuring. The noise
level measured at the lots differs from the noise level
obtained during numeral simulation by 1-2 %. The noise
level in the areas at a distance of some 30-50 metres
from the boundaries of the parking lot decreases by 10—
15 dBA.
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TRIUKSMO AUTOMOBILIU STOVEJIMO
AIKSTELESE TYRIMAI IR JO SKLIDIMO SKAITINIS
MODELIAVIMAS

P. Baltrénas, D. Kazlauskas, E. Petraitis

Santrauka

Vilniuje ir kituose didesniuose miestuose mobiliyjy Salti-
niy skleidziamas triuk§mas sudaro iki 90 % viso miesto triuks-
mo lygio. Aukstas triukSmo lygis esti automobiliy stovéjimo
aikstelése. Siekiant ji ivertinti atlikti tyrimai. Saugomas auto-
mobiliy stovéjimo aiksteles suskirs¢ius pagal pobiidi, pasirinkta
po viena skirtingo tipo aikStele. Matavimo tasky skaifiy 1émé
aikstelés dydis. Gauti tyrimy duomenys rodo, kad didziausias
triukSmas sklinda ne i§ pacios automobiliy stovéjimo aikstelés,
o i§ Salia esancios gatvés. Tokia iSvada irodo triukSmo lygio
automobiliy stovéjimo aikdteléje C. Sugiharos gatvéje tyrimo
rezultatai. Nors Sioje aik$teléje saugoma per 100 automobiliy,
taciau nustatyta, kad joje ekvivalentusis triuk§mo lygis — 47
dBA. Remiantis tyrimy duomenimis, atliktas triuk§mo sklidimo
i Salia automobiliy stovéjimo aiksteliy esancia teritorija skaiti-
nis modeliavimas. Modeliavimui naudojama skaitinio modelia-
vimo programa IMMI.

RaktaZodziai: transportas, triuk§mas, automobiliy aikstelés, mo-
deliavimas, skaitinis.

HNCCJIEJOBAHHUE YPOBHA IIYMA HA
ABTOCTOSIHKAX U1 MOJEJIMPOBAHUE EI'O
PACITPOCTPAHEHUS

I1. BaaTpenac, 1. Kaznayckac, 3. IlerpaiiTuc

Pesome

B BuusHIoCe 1 apyrux Oonbux ropoaax JIMTBEI ypoBeHb
IIyMa, pacHpoOCTPaHsAEMOro OT MOOMIBHBIX HCTOYHHKOB,
coctasnsieT nouta 90 % oOmiero ypoBHS IIyMa OKpY’KaroIIeH
cpenpl. Benuk ypoBeHp mryma Ha aBTocTosiHKax. C IIeibro
YCTaHOBHUTb BEJIUMYMHY 3TOTO YPOBHS Ha OXpaHSIEMBIX
ABTOCTOSIHKaxX OBIIM TpPOBEJEHB HcClenoBaHHSI. Bce
ABTOCTOSHKH OBLIH MOApa3feNieHs! Ha rpymnmsl. [llym m3mepsiics
Ha OJTHOM aBTOCTOSIHKE Ka)KIOW TPyIIIbI, 00paIianoch BHUIMaHUE
Ha OKpYXalollylo cpely aBTOCTOsSHKU. KommdecTBo Touek
U3MEPEHHUS HAXOJUJIOCh B 3aBUCHUMOCTH OT BEJIMYHUHBI
aBTOCTOSTHKU. HanOompmmii ypoBeHb IIyMa 3apeTHCTPUPOBaH He
Ha aBTOCTOSIHKE, @ Ha PACIIOJIOKEHHOW psAJOM C HEH YyJuIe.
XapakTepHbIM IPUMEPOM MOXKET CIIy>KUTh aBTOCTOSIHKA, KOTOpast
Haxomurcs okoso yauusl Y. Cyruxapbl. XoTs Ha aBTOCTOSHKE
YCTPOEHO CBBIIIE CTa MECT JUIS aBTOMOOWMIICH, OJHAKO PSIOM C
Hell HeT OOJBLIMX YIHI, ¥ MO3TOMY HW3MEPEHHBIH Ha HEH ypo-
BeHb LIyma He gocturaet 47 nb(A). ng MonenupoBaHus usme-
HEHMs ypOBHA IlIlyMa Ha TEPPUTOPHUAX, HAXOIAIIUXCS OKOJIO
aBTOCTOSHOK B ropoae BuibHroce, Oblia MCIONb30BaHA IIPOT-
pamma IMMIL

KuroueBbie cioBa: YPOBEHL IITyMa, aBTOCTOSHKH, YUCJICHHOC
MOJCIUPOBAHUE.





